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TOBAHHOA O&CAflHCA KO*OHHU 



(57) V1*o6p#r«HHe othochtc* «■ c*ooo6bm» 
Mfm>4eHfle*4*M am awnpawcM** ac+op**^ 

pOOaMHOU fl6caflHO« KOJU>HHb» B He$T«HUX M 

A^rcs nPBWaiemia b^ckykiimoct* aunpaa- 

xojtomhu. A"»*™> ■ o8caA*Y»o wwfOHHy cny- 
ckbot KoaOKwy c rHApao/w««ec*oA AP- 
pHwpyiomeft ronoojcoa CflH noAam a TpyOu 
KsgpeacTt, um paBowM Aa«netnte* M nptfto- 
bPArt era**** nepewiiHOHwe fcononti y rpy6 c. 
flr «aoa» •unp»W«eMproyM»ctita, np«*WM 
ts*AO* craAMH npoviw3AJ»r nepeMaweHi** 
cQilOKnw rpyO c flt «Aon* awnpaeAaeMoro 

• flf. 3 Mil. 1 t*6a. 



y!aa6p«T***« otmocktcw « cnocofca*. 

'^obom nroMMUue^HocTH. a Hacmocw. np* 
P36dt3x no K^nKraii^rtOMy peMowry oftcaAMwx 

KOftOHH. 

poaauHoft dBcaAwoa kojiowhu. 

Ha tfwr.l •ooSpa^na «ownoMOB*a. onr 
menu** b o6caAny» wwoHHy «Wte aunpaB- 
naeHoro. ynacTKB m cocroaman HS 
rMAP*w\M*4«c^oro paciuwpwTena a **Ae r%4A- 
pasiiweckoa AQPNMpyiouiaft ro*oa*« p wiapa- 
h oh a** aanonnoMMB juMAitoerwio 
TpancnopTHO0 Kfuiort m Tpy6 h */ianaHpai A** 
cnvtaa MMAKoqm Hi Tpy6 npw noA^eMe *ompo- 
kobhh us cKaa>K*iubi: H3 4>*r.2 - pa6oTB *OP" 
MwpytouieH ronoDXM s Bunpao/lPeMOM 

rOflOBlcyi, 



Cnoco* BMnpaafleHiw Aec^opMHpOBaHMo* 
o6caAHoa xonoKfiu acymecTB/ijiioT cnaav>o- 

uxhm o6pa30M* 

Cnyc*a«T k Bunpaa/iaenoM*' ysiiCTKy i 
KOflOHHy Tpy6 3 c ^qpMMpyiomcii rwosco^ 2. 
noftaoT b KDApMMy Tpy5 3 *ma*oct*> noA P»6o- 

KonOHMM tw6 3 BAO*b »MnpaBflpa«orar«cT- 
w b npouecce paOwaro uwicna. npK^sw pa 

HMWl fl pOHB BOW tTBAWAHO, B H» *8*A0Vi 

CTBA^M npp^3BCA«T nepeMBiMenwe icononnw 
rpytt BAonb BbinpaBflfleMaro yiscTKa chm»y 
enep« npM pa6ombm ABt/ian^ a rn/ipa****^- 
c«oA ^opH^pytou^A ronoaKe. 

Dwx»6ocyuicCTBiiBiOTC^CAy«ou^M ofipa- 

06caA«aa KOitOHna ahbmbtpow 146 mm c 
TO/iiu*moA cTBMitH 10 mm cm«t* na r/iy6w«e 
1200 h. Marepuftfl 66c^amo^ <c/»ohhm cra/i^ 
rpynnb*npoMHocTMfl( ^-6500«rc/cM .o, - 

- 3800ktc/cm 2 ). LUa6/johum AwametpoM 124 
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mm onoaAeAMflu H«npoxoAHMoer* » oocaanom 
kuiiohmc na f7iy6**« QODm, naiiy^M/iw nocaA* 
*y - wa6noM He npoxoAKr, UJa&ioH w****** 
poM 118 mm npoxoA*". KoctxhA raOapm 
4iopMMpy»otueA ronoaxM no AMaMOYpy cocTas- 

YcTaNOBMAw p«3ABW)«eHiiR cerropo« 4 
(VopMupyiameft r oaobxh. AtttMOTp mx pedA^vi- 

MY A»*»HCTpy o6cdAHOA XOAOHHbl oTAHS^Tpa 
1 16 mm AO unaMCTpa 126 mm. 

a>opM«pyiaiuaji ronoaxa 2, HacrpoenKaa 
3dABHHbiA HaKCKManVHwft A^aMerp a pac- 

U)Hp*HHOM COCrO«HIOI.C<IOT»eTCTByi04UMft MO- 
MHHa^WlOKoy AMSMBTpy <*CAAHO& XCAONMfel. 

onycKaerca hwx* c**»*oto yMacrKO. 

OnpoAeo»»T ycvwvm. coaAaw«MW* cex- 
TopflMw 4 ^opMHpyioturt ronowot Ha BwyTpeH- 

HK* AM4NBTP ofaefttfOA XO/10MHW 6: 

P-3,14 -7.1 - 10 - 120*26800 <r, 

r*e D - 7,1 cm -r aHyrpaWMM* awm«tp pew- 
hobo* ynnoTHMreft*Hoft m^hmOtu nOA cexTO- 
paMM< 

L - 10 CM - AAHH8 pGBWOOOa VPAOTHit- 

T8AWH0H Maxxerw; 

P - 120 *rc/c*T - pafcweo na6tfto*Noa 
AaMeMMt **AxOC*w a rwoBW 2. no/creep*- 

A«HHOe TeXMMMCCKO* X«palCt5pMCTI4W>H. 

Qnp*/\onfl*OT yjtertMioe A3B«eH«B» f 
uaenoe cerropaM^ itmoajcw 2, no myrpaHK4- 
My AvidM^Tpy o6c*aho* xoaoh***; 



d - 36800 



26800 . 



• l410*rc/cM*t 



JXa«ee> c6j>o<:wb A aBAeH*e ao My/». onr 
cxa*>r jcOMrtOHOucy c ^opMMpyiomeft »oncwoft 
2 hmko CMftToro ysacma 1 n coaeputfiOT bto* 
po* npoKOA h pooTBeTCToeMHo ta**e TpeTwA 
S npcxoA CHMjy Map*. *>MKCHpy* HO mAP**" 1 *- 
secxOMy uMAMxaTopy eaca (OrfB) oceBwe na- 

TpySKH. 

no/iyseHHwecceebie Harpy*** ceeaeHU d 

10 AManuwpy* arcane narpyaxM. otm«<«iqt. 
hto nocne BToporo npoxoaa ohm CHwawAHCb 
ha «%. no cpaaHenwo c nap***, a noeiu? 
Tpen^ero npoxooa - na 35%. 

Oahaxo, H»Mnwa« naps*** nooso*. moxho 
IS co«wrr^««0MTOHHoeAaBAaMwe BrMApaBAi*- 
sec«oa dK)pM« pytomen ronaexa w 6cm. uie 120 
xrc/cK\ 3 TO crrp»»ncft na aeji*MMHc xoht**- 
th** to oeeauK Harpyaxa*. Ohm Boapacryi. 
Cnejp aa aoapacTWMeM oceao* narpyw no 
20 rUB, nen^aa Aonyc^m. wj6« ee eeAiwiHa 
npaayoina 300 KH AonoAHwren^HO * tocy 
ipyC h? roropwx owympna *o«noHoa^ c ^p- 
MHpVWW^ rOftoaxoA. t» KBK B03HnKaeT 
o^BCHOCTfr nopwaa Tpy6. 
2S Eenw ow«n warpyana npM&mdxaffT» r 
aroa aeiww«ei neo6xoAw«o cnaswrt kotw- 
twhoo oaavieHMe aotOKOCTM a ronoo^e 2 & npc- 
A e«ax or 15% (h m npoAOfwenn. npoTa^sy 
CHMsy aaepoc Mapea c^atw^ ywow, 
30 CHK*e*H6 ooeetrfX narpyaox npm noBTop- 
hwx npoxo»nc iwowkh 2 co*AereA*cT»yer ° 

TOM, W CMBTUa OCCaAHOa XOItDHHM yctpaHfl- 

«tc». npoj^AHHOcn. tio xowmh« aoccTanaB- 
fiwaaoTCA. 

3B OopMyA*H3o6peTBM«fl 

Cnoco6 auapaarewwfl A^opM^poBa h ho* 
o6cbaho* xoiiamiw, ew»oMa>64aMft cnycK X 9U- 
npaaiiiceMOMy ysacrxy rpaMcnoprTHOH xoaom* 
Hbt Tpy6 c r>waaaviHecxHM pacuwpHTBJieM. 



xhoctch xoHratrni; 

t- 0,6 cm - A/wHa xoHTaora canopoa. 

Tbwm o6paaoM. yaenkMoa ffruficwAt. co- 
aA9«aeMoe cecropaww no fmyTpenweMy a«* 
Merpy o6caAHoft xono«rtu. cocTaa/iaeT A© 

40% Or. 

noAAep*»aara a roaooiec 2 paOoMee Hsqw- 
tohhob a^m^, paBHoe 120 xtc/cm . Twnyr 
i ioavomhmxom TpyGw 2 aaepx 'h coeepuiaioT 
napawft npoxoA *opMMpyicuie» rOAoaxoa Ho- 
pes cMxruti ynacTox 1 oocAaho* xonorinw. 

C03ABBBH HB oOcaA^yiO XOAOHHy KOHTaXTHU* 

m ocBBbia HarpysrM, 
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fioKMM m nepemmaHMa xoao^hw r pyt> aqonb 
Bt^nparafPtOTOynarra a npouecce pafioMem 
UMsna.oTflMHaioiaHHca tcm. wj. c ueawo 
noBWUiCHvu *txt>9XTUB*acnrf KwnpaafteMMfl 
ae4>opMvpoaaHHOfl oocbahoO xotohhu, b xa- 
Macrae ruApaMWHBcitore patttinpHTBAB v*c- 
noAvayxn rwApawwccxyo AopHMpyiomyKJ 
roAoaxy. npweu poopwft i<wcji nponv«wrT 
ctbamAho. a Ha xaax^pft ctsj^h opoh3©oa«t 
nepettem£N*e xoaonnm Tpy6 bada^ ewnp^e- 
AfttMoro y^acrxa Oii*sy iwepx npn pa©o« M 
ASBAeMMH a rMApaBAHHccxoft flop«upyioi4<jM 
ro/iosxe. 
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(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
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Petrov, S. V. Vinogradov, and S. M. 
Nikitin 

(53) 622.245.4 (088.8) 
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311908, cl. E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well, Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 



1677248 
2 



The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 ■ 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
Ji-D^r 314120.5" 

= 1410kgffcm 2 , 

where D\ n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgtfcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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